Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1)Publication number : 2001-319954 
(43)Date of publication of application : 16.11.2001 



(51)lnt.CI. 



H01L 21/66 
C30B 29/06 
COIN 1/28 
G01N 1/32 
HOiJ 37/28 
H01J 37/317 



(21 )Application number : 2000-134988 (71 )Applicant : NIPPON STEEL CORP 
(22)Date of filing: 08.05.2000 (72)lnventor : MIZUOYUURI 



i 



m--- — 



m 



,1 



(54) SAMPLE PROCESSING METHOD WITH FOCUSED ION BEAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
analyze a detective portion accurately on a surface 
layer of a single crystal wafer, by preventing a 
damaged layer during ion beam irradiation or a 
variation of surface state of the Si single crystal wafer 
like mingling of Ga or the like during observation of a 
scanning ion microscope image (SIM image) when a 
sample is processed for analyzing the surface of Sir 
single crystal wafer with a focused ion beam(FIB). 
SOLUTION: When the sample is processed for 
analyzing the surface of Si single crystal wafer 
through shape observation or composition analyze 
with a focused ion beam(FIB), a protective film is 
applied to the surface of Si single crystal wafer 
previously and then SIM observation at the desired observation position and the FIB 
process are carried out. After that, the protective film is removed with HF and the like, the 
damaged layer caused by FIB or a variation of surface state of the Si single crystal wafer 
like mingling of Ga or the like can be prevented. 
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C^S] **:-f:t>f-A (F I B) ^^V^TS 

m^mnr^mz. jk^^-t>mmm (s imud ts 
-simzt^. 

\zi&»^xm^m^. mi^m.^^^T^m.^^^m\z^r) 
m^t^w^^mjiT^mz. s i^nga-^xA^Bc 

FIBJOI^frVV M?2«^*HF^ 

-ei^5fe-r-5c:i:Jcj;o> F I B\z ^^mmmm^. Ca 
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- A J: SlSlsf (Dliox:*)*. 

>*i^fi 'i' x/\«ffi trm^f ^ i: J; t) b V- U 

-f ^ > e- A ic ct ^ si!(sf© joi^^fe. 

[W** 3 ] tai2-> U D >^{t;]i[cOiKj?*t, 1 0 Onm 

[%m<r>nmf3i^m] 20 

[0 0 0 1] 
[0 0 0 2] 

COP (Crystal Originated Part icle)-^e^lCf^ 

«$ns->U3> (s i) mi&&<yj^/\mmm<Dmfi^x 

T. (fiATSEMtusiB) > mMmm 

(£ATTEMt»stH) , m.=t'mtimmm. (etT 

(fiATS I MS tnsie) \zJ^^Tm.i^Myuyr-i)V 

\z-o\,-^x<DWimm,m^^zf^(oW0Hsaj:'&^^izff5 ji 

5 9 8 1 ^ii®7S:i:lCfS®$nTViS, 
[0 0 0 3] ±IE©t!£*;^fejrJ;«>t. K^s^^Stc^S 
©SlSffifS*S5tTf#-5T-irS,F I BTjPXLfcgb. 

& ®»fBS^* njtg t ■r-5^?L^£^l^Ll^]x-r 
©^ftfSBf. ->y :3>mMft'>xA»r:felt-S«Sft4cf!(g^ 50 
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m> F I B*fflv»fc»fSiTEM^ilgst«s^f^il:3&^*lc 

MbTt^, Transmission Electron Microscope Sample 
Preparation Usinga Focused Ion Beam (J. Electron Hie 
rose. 43. pp. 322 ~326. 1994) »C«©SnTVi-5. 
[0 0 0 4] FIB^fflViSt, EDX, AES 

mzmmt^y-i >'>if'j-m<Dumiai:mwn. mm 
<DiKmi<Lm^m!S'i'r^ittf><D-7-i'i:^s,izR':>mm.si 
<mfSrr^^tifi-v^?>. F I Bicfflvi^ns-f :r>tf 

a^. JlD)i«jE3 OkeV m&<Df3*)^L. (G 
a) 'f^t^e-ATafeO, 7>'t-5'Y©«t)#;^-t'. A 
mi^^X 1i^«^V>X^<r>V>XfkW<D^mM\Z^K> , 

h•-AJ&^^. &i-nASSc9:*cttSStf-AJr^0#;l-5Cl 

\z^y). ■i:t>x/^y^^j>iftzji^mj:-^. ^n^o 

[0 0 0 5] fie3l5©F I B&fflV^TS i ^i^ffir^xA© 

^RSfi^^£«?*f-rsssi»*iox-r-5#je*, hh&#m 

Li^**e.U;lT»riJi?g-rS. 04 (a) (b) «^Rga52 
F I B^S«t»-C->U3>*i|$a^>xAS®©S I M 

m^mmvaa^io. mm<Dmmmmi&m\zw^^^mts 

^^CJC, S I M»±XF I BJnX«^7 
•^-Offi^SGa-fri-^lf-A-r^lEbT. ->Un>¥i|g 
ft ^7 X A^H StPrBSlS* J:tKv— J|MJSij*t pitg;5;ag $ 

V— ;^<£jnxLTVifc. 

[0 0 0 6] 

A^®Si51C:felt-5:5<:|i(gM^*^«^-r-5S£)PF*, FIB* 

^viTinxr-g>:&feT«. UM^mm<Dmj:^miS:miz 

^S(»S*SBROS I MlfeeSEI^K, Jnj*«JE3 OkeV m 
S©Ga-f:t>b--A*ts i ^i^ffi'^/xA^SJcBSI** 

ns. jinfcj;t)> w^±(Dm^i:)^7.Ayi$'-^rLT, s 

i *i^ft^B**«®£SJt^. 02«JnjS«m3 OkeV 
<DGa-f:t>\d-I^=&S imm\zm^V1tm-^<D. Ga 
< :t > ^ * ^ >5^:<7 ;P D J; -5 5 i Ix- -> a > 

i¥i^ffi'^xA©S@d'>f,ii!95 Onm«D®«d«, Ga-I':^ 
>t-AlcJ;OiS®*§»tSz:i:dttod^«. -tOJiS*, 
v'Ua>*^ft©^@d^^««j5 OnmSg*i#^a«ft;L, 

-f-OfcJe). ->'j3>*JgftC;xA^^JC»fer 
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[0 0 0 7] Cin*l»±rSfcJ?>tr, FIB^fKC^fil 

yff7.7-y (w) u^(r>'§m^^^m-^:)5mtmt^i\ 

r]>^j^a':>xA±»CitS^3 OkeV eScDGa-f ^>tf 10 

[0 0 0 8] S fc. i|#§fl¥ 1 0-2 8 3 9 7 1 
iSV^T. S I M^IS^^iiPX^-C. Si^ofcGa-f:t 

x^ii^x^Uifi^. ±fH:^fe-r*>. +^>;^^»^c^ s I M» 

Ga-f:t>tf— A*2 5kV~3 5kVO 

nmms.^w^m.mzmM-t^>^misiib^it.}b. f i b 
>M-c«.-5 G a amx-r^tcib. UMm.mm<Dit^m^ 

S^t«B© E D A E S ifelH VifciE?6/i»J«i)-#f **HJ8 

[0 0 0 91 *fgqi©Beg«> tai2«e*gc*i5T«^^ftg 

>'Un>^iKa^'xA^Ma5©;^RSjSf«f*nJ 

iB»c-r«fc«e>®F I Bs«vifei4!iEMiox;&s*sfit-r* 

[0 0 10] 

[sa*«*-r«fc«)o#e] FiB^fflv^ so 

mifSft'^xASBJc^fej^j^rscitJcit). FIBJr 
•5. 40 

[0 0 11] %mmowm.\t.. s i #i(sa':7xA«MSB 
(s i o. ) . mm\z^rtmm-^&'^/^'7'j'^ K (p 

t - Pd) J«^**i&^. 

[0 0 12] -y^)timm^is. m^SOGlStBSia) « 
S'^y-;!' [RnS i (OH) ^mmm\ (.T)V 

xx7^;k yh» lc«/5?Ufct>OT»-5. s 50 
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oGSg«, ;^e>3-^'-^s:fflViTmffibfct^. 20 

[0 0 13] ^<sf^®±Jcjg^$ii--5->U3>^{t;]Kw 
S imjSffi':7xA«HA<Ga'f:i->H-AJcJ; 
S««*Stt;a:v»l?i&.T*n«ViTn-Ct)avi*«, H3 
\ZmV1tJ^'i\Z. iOiiflflES OkeV OGa-frt^lf— A 
*Si±(DSiO. ^®»r,^!ltL;t«-&OD, Ga-1':t> 

Lfci|g«*^5, Ga'f :t>«a»*e*^e. 1 0 OnmJJtrt 

^ffici 0 0'am±<Dmm-^soGm^m^-r^z.ii\z 
s i^©F I B\z^^mmm(Dm^i)m±'ri^ 

•5. 

[0 0 1 4] *%Bg(4, F I B*l3ViTS i^ifSffi':7x 

m\z^Ki mm-r^w^^isajL-r^mz. ^mmi^hxs 

OGKSS i*ISft^;xA«®ir^je)m^bT*^^, m 

a<DSg?{iBffcDS I M^«#f, F I BttlX^rfrV^ 

^. MfHSOG*HF^T^^-r-SJ:i:JcJ;0, FIB 

\z^^m.mmm0SL. g amxm<DW^m.m^m<r>^wi^ 

[0 0 15] 

fe->U 3 >¥i^a<>x/\^@IE©:>:|i(gSlgS£«sfjjDx^j@ 
S®Sr#Mb7S:*i?,i»?g-r-5. 01 (a) «^<:RglB 
2*^t?S i ^j^ft-^xAl S:»f®*^e.a;itST*-5. 
*-r, HI (a) \Z^-r^viZ. S i*«Sft":7xAl± 
JC, 1 0 0nni£i±OSOG]K3*m*-rS. 

1 0 ox:mm<ommmt:ff\f\ soGms^nt^-sit 

«. HI (b) i^i^a-^xAl* 
3iZ. F I BSe4'Tv'Un>mi^a'>xA^®OS I 

M<fe*m§gb7a:**e,, mn<Dm^mmis.miz^m^m 

S IMl8l±-CJnX®«*g»tb. ^©<S«*DDX 
•rS3:i:»cJ;D, Hi (b) iz^-rJziis.-7—i^ 
^f-S. -r-i^4 a(DJg<««. S I M^iTWSnX^i^ 
J:tltlOX^F^O$!lfflUC J; D , ^^cC^effif-S^W 

mm. UMijaT.msizmvsstixi^^sEUhVKityt 
s^mmm<^^MmizfBcx. ■^ne,xmmmfi:±^^ 
^jizm-^\zm^-m\t^^K 
[0 0 16] HI (c) «Hi (b) ic:tett^s imm 

ft'>xAicDA-A' *|6i©IWBHrab«. :;*c»r. Hi 
(c) iZ^TJ^OlZ. mtHSOG^3SHF^T?(^^r 
-ewm. SEM, AFM»tJ;-5J^tt<S^, EDX, 
A E S JC J;.5iffl^^i-W^(DS UfcXRS 2 O^i&f* 
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[00 17101(d) (e) «S i ^ifea<^x/M * 
®WfBTEMSgE&fT5«^tt, WS2SOG]K3SHF 

1*, 01 (d) »r^-rJ:5i^i£IiSfgiK»C«^iDlL, 
^fflf»M- 5 &f^«-rS. i*CVit?. 01 (e) fc55-rJ;5 
\Z. FIBSrfflViT, V-i7 4 a ^^'-C^t bTf^lSi^n- 

0. 1 iimmm<Dmm^-^mh-ifr^:Liiizj:o. mm lo 
[0 0 18] tA±> s \mfi^mox./Mmm(ommo:)X 

*t*. S i ^jgffir^x/N 1 ±(r, ]KJ5 1 0 Onm 
&.±OSOGm3i:mmLft^. S i ^ilStt^/x/M ± 
FIBSMV^TSl (b) IZ^-r^'^fi 
i^ft>cl5(Bfi:B-&teil-ffl-7-^ 4 b ^MfSLT^, Wtev- 

»C|a:5tf*. ifcVi-r, taiHSOGlKSSHF^Tyl^^U 
fc«. AFM^(:DS®Jg<«^|»f^g&^ViT-r-i7&Jg 

[0 0 19] 

I MOX (Separation by Implanted Oxygen) '^x./MZ 
^Jt5*a«GffiO»fiSTEM«l||*fT^fe. mmUmz 30 

«, «®->Un>@Ai6 Onm. aJ^e^^K^bKUd*! 2 

0 nmTf^Bv-g n >MJc-t-*ti-5aae{ftags*< 1 E 5 

CB-'-C*SS IMOX-^xA^t^^Vifc. *-r> 
7iiBBX5inm©:*:€rSO^-v:/»C«0mtfc«, K»2 0 
Onm(DSOGlK*m*L.> MSlOOt:, mmi^<Dm 
i&m^ff-oit. :^\Z. F I BTS I MOX^7x/\«®* 
aLy'^>ifr^:Z tiZ^r), 5 0 /imX 5 0 /zmO®« 

»r, 2 3e©a®«ffi*t^sn-5cit»c;^§. 'A\z. m 40 

lES I MOX'^xA^S OXHFlri^^ragfJltlCj; 
SOGlK*l^56L'fc. AFM?&fflViTttlffi® 

unmmizmmz 0 ormiDsoGm^m^vft^. 

HZffSmmUl^'i'i.-iztS.^J^VlZ. FIBSffiViT, 01 

(b) (C^fJ:3;5:»r®TEMU!|sfJaXffiSV-^*Ja 
XLfe. ^^ClCv ttItESOG]i[S:^*U, AFMSfflViT 

7cW?&:^®Jg!K*ifi(l8«SSbfc. :k\zy-fZ^>i/V-'S: 
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(d) {z^-r^'^fi&mmmzmmmiLLrz, -Aiz. ^ 
mmh-±iz. mmTEumm^mtai:\zj:^w^^m<D 
mm'&m±t^ittt>iz. 1 0 onm©p t-Pdmim^ 

Ltz'^. FIB^fflV^T, MtSV-t^^tf-j^tLT, 

[0 0 2 0] 05 (a) i!t:^%m<Dmmmizj:r). Dnx 

Lrz^n'SimmTEumrnvftmrn-nsb^o ms (b) 

(iSOGiKa*i^L©*i-&®tfcSl5SIMfi»l«:^-r. 0 5 
(b) F I BJnX««»C±-pT. ^®->U3>® 

m^TEumm.i^^imx-r^t, 05 (a) ics^-r^p 
ft, 

[0 0 2 1] 

I BSfflViTS i ^ilSaf xA*B«»C:feWS^?BSIS^ 

x-rsiSJc. S i*iS«^>xA«B»c«S|gtbTSO 

GjKs^je>a^bT*^e., @?a©Ksssi^©s iMife« 

^. F I BJmXSfrVi, *9ffiSOGiK*HF^T 

m^T^zLii\zj^r)^ F I B\z^^mmmm^. Gam 

A^©S i#i^ae/xA«a<*i^®^S!)*B*±T€r, s 
i *Jgft'>xA^saJ©^Rillg^*jE«»'«t>r-r-5e:t 

[0B<Dfe^;5:i5i?|] 

[011 (a) ~ (e) «*%§g©S i^i^S'^xA^ 
e«iJ»C*Jt«^l«li3f«»WrSSt»&F I B*fflV»T 

jDxf ■5#fla*55-r0-x?s-5. 

[02] >'>Ja>*i^ffico*®lr, 3 0keV©Ga'f:r 

[0 3] ->U 3 >*i|gffi±JC}^jE«S tlfc-> U 3 >K<bm 
(S i O. ) <Dmm\Z. 3 OkeV OG a'f :t>b*-A* 
Mi*Lfc«^0, Ga'f:t><Z)5)-:**ai^-r0Ta&S. 
[04] (a) (b) »ta£<9S i^j^HC^xA^SflS 

x-r-s;^^*, ;Xiiisffifi*!isij«T-^©inix, mmmm 

StiPKZ)3DnX©«'&lct5ViT^-r0T*«. 
[05] (a) (b) tt*feqa©IIM0iH::^ViT. F I 

[«F#®ittll] 

1 Si#Jfeft^;xA 

2 ^R5ia5 

3 SOGiK 
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